Endovascular Retrieval of Fragmented Central Venous Access Device Catheters: A Management Protocol Based on Catheter Location  by Ko, S.-F. et al.
at SciVerse ScienceDirect
EJVES Extra 24 (2012) e1ee3Contents lists availableEJVES Extra
journal homepage: www.ejvesextra.comShort Report
Endovascular Retrieval of Fragmented Central Venous Access Device Catheters:
A Management Protocol Based on Catheter Location
S.-F. Ko a,*, C.-K. Sun b, C.-T. Kung c, S.-H. Ng a, C.-C. Huang a
aDepartment of Radiology, Kaohsiung Chang Gung Memorial Hospital and Chang Gung University College of Medicine, Kaohsiung, Taiwan
bDepartment of Emergency Medicine, E-Da Hospital and I-Shou University, Kaohsiung, Taiwan
cDepartment of Emergency Medicine, Kaohsiung Chang Gung Memorial Hospital and Chang Gung University College of Medicine, Kaohsiung, Taiwana r t i c l e i n f o
Article history:
Received 6 February 2012
Accepted 25 March 2012
Keywords:
Catheters and catheterisation
Central venous access
Complications
Endovascular retrievalDOI of original article: 10.1016/j.ejvs.2012.03.025.
* Corresponding author. S.-F. Ko, 123 Ta-Pei Road, Ni
of Radiology, Kaohsiung Chang Gung Memorial Hosp
Tel.: þ886 7 7317123x2579; fax: þ886 7 7318762.
E-mail addresses: sfatko@adm.cgmh.org.tw, sfa.ko
1533-3167  2012 European Society for Vascular Sur
doi:10.1016/j.ejvsextra.2012.03.004a b s t r a c t
Introduction: Fragmented central venous access device (CVAD) catheters can be retrieved percutaneously
but a pertinent approach for catheters in various locations has not been addressed.
Report: Comparing 14 fragmented CVAD catheters managed with direct snaring with 35 catheters treated
by a modiﬁed protocol with repositioning of intrapulmonary or intracardiac catheters (21/35 cases) to
the inferior vena cava before snaring, the latter group had a shorter ﬂuoroscopic time (23.0  10.6 vs.
11.0  4.0 min, P ¼ 0.005) and less chest symptoms (42.8% vs. 8.7%, P ¼ 0.011).
Conclusion: Fragmented CVAD catheters managed with a modiﬁed protocol with repositioning before
snaring are feasible with reductions in ﬂuoroscopic time and chest symptoms.
 2012 European Society for Vascular Surgery. Published by Elsevier Ltd.
Open access under CC BY-NC-ND license. Introduction
Embolisation of a fragmented central venous access device
(CVAD) catheter is uncommon (2.6e5.2%) but retention of the
catheter carries potential risks of catheter-related sepsis,
arrhythmia, cardiac perforation and bronchial erosion.1,2 We
present our experience of endovascular retrieval (EVR) of frag-
mented embolised CVAD catheters with a management protocol
based on catheter location.Report
From 2001 to 2003, EVR of 14 fragmented CVAD catheters was
managed with direct capture using gooseneck snares, regardless of
location. From 2004 to 2010, we applied a modiﬁed protocol for
EVR of 35 fragmented catheters where extra-cardiopulmonary
intravenous catheters (n ¼ 14) were retrieved by direct snaring,
whereas intracardiac (n¼ 8) and intrapulmonary (n¼ 13) catheters
were initially re-positioned to the inferior vena cava (IVC) before
snaring. This study was approved by the Institutional Review Boardao-Sung District, Department
ital, Kaohsiung 833, Taiwan.
@msa.hinet.net (S.-F. Ko).
gery. Published by Elsevier Ltd. Opand informed consent was waived due to the retrospective and
anonymous nature of our analysis.
The modiﬁed protocol is summarised in a ﬂow-chart (Fig. 1). A
6-8F vascular sheath (Terumo, Tokyo, Japan), depending on patient
age and body size, was inserted into the right femoral vein. Fluo-
roscopy determined the locations of fragmented CVAD catheters.
For catheters located outside theheart andpulmonaryarteries, a 4-6
F J-curve angiocatheter (Glidecath; Terumo Corporation, Tokyo,
Japan) with a coaxial snare catheter (Amplatz gooseneck snare, EV3
Inc., Plymouth, MN, USA) was navigated intravenously to approach
the CVAD catheters. We entrapped the upper free end with a 90
snare loop (loop diameter 10e20 mm, ideally 60e70% of vessel
diameter). The catheters were pulled down to the IVC and the iliac
vein. The folded CVAD catheters ﬁxed by the angiocatheter and
snare loop were partially dragged into the femoral sheath. With
aﬁrm grasp, thewhole setwas removed as a unit. For intracardiac or
intrapulmonary embolised CVAD catheters, instead of direct
snaring, a pigtail angiocatheter was used to enfold and reposition
the CVAD catheters to the IVC (Fig. 2). The catheters were snared
within the IVC and thewhole set was removed via the right femoral
vein.
Overall, the mean duration between CVAD implantation and
EVR of fragmented catheter was 25.1  19.7 months (range 3e78
months) and the latency of the diagnosis was 54.6  49.9 days
(range 2e232 days). The mean length of the fragmented CVAD
catheters was 16.1  1.8 cm (range 10e20 cm). There was noen access under CC BY-NC-ND license. 
Figure 1. A ﬂow-chart summarizing the management protocol of endovascular retrieval (EVR) of embolized CVAD catheter based on catheter location.
S.-F. Ko et al. / EJVES Extra 24 (2012) e1ee3e2signiﬁcant difference in EVR ﬂuoroscopic time between silicone or
polyurethane catheters (14.1  5.6 vs. 14.7  6.3 min, P ¼ 0.872).
There were no signiﬁcant differences in patients treated by two
percutaneous retrieval protocols with respect to age, sex, duration
between insertion and retrieval, latency of diagnosis, location and
length of fragmented catheters. All CVAD catheters were retrieved
without complications. However, a signiﬁcantly shorter ﬂuoro-
scopic time (23.0  10.6 vs. 11.0  4.0 min, P ¼ 0.005) and lessFigure 2. A 71-year-old man with colon cancer. A. Intrapulmonary type embolized CVAD
Insertion of a guidewire (arrowheads) across the embolized catheter, followed by forwa
subsequent partial entanglement of the embolized catheter (arrows) by the pigtail catheter
catheter (arrows). D. Gentle withdrawal of both catheters to the right heart. E. Release of pig
catheter to the IVC, followed by introduction of a snare catheter for snaring (open arrowhead
whole set via the femoral vein with ﬁrm grasping of the embolized catheter (arrows) by thprocedure-related chest symptoms (42.8% vs. 8.7%, P ¼ 0.011) were
found in cases treated by the modiﬁed protocol.
Discussion
The prevalence of CVAD catheter embolisation is 0.6%. Although
uncommon, prolonged retention of the embolised catheter may
cause complications and early removal of the embolised catheter iscatheter (arrows) with both free ends located in the left pulmonary arterial branches.
rd advancement of the pigtail catheter (open arrow). B. Removal of guidewire with
(open arrows). C. Rotation of the pigtail catheter (open arrows) to enfold the embolized
tail catheter (open arrow) by rotating in opposite direction after repositioning of CVAD
) and entrapping the embolized catheter (arrows). F. Final percutaneous removal of the
e tightened snare loop (open arrowhead) and pigtail catheter (open arrow).
S.-F. Ko et al. / EJVES Extra 24 (2012) e1ee3 e3recommended.1e3 Percutaneous EVR is the technique of choice. The
absence of a free end has been reported as the primary cause of
failure in EVR.1e4 In our experience, direct snaring of the extra-
cardiopulmonary intravenous catheter is technically simple.
However, direct snaring of a ﬂipping dislodged catheter within the
heart and pulmonary arteries was time-consuming and could lead
to chest pain or arrhythmia. Therefore, we advocate repositioning
intracardiac or intrapulmonary embolised CVAD catheters to the
IVC, where subsequent snaring of the free ends is facilitated.
Furthermore, by avoiding a prolonged trial for accessing and
capturing the free end of fragmented catheters within the heart and
pulmonary arteries, only 8.7% of our patients had mild chest
discomfort during the procedure. In conclusion, in addition to
a high success rate, fragmented CVAD catheters managed with
a modiﬁed protocol with repositioning before EVR is feasible with
signiﬁcant reductions in ﬂuoroscopic time and chest symptoms.Conﬂict of Interest/Funding
None.
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